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| TITLE: Possibility of the existence of surface ferromagnotinn | 
SOURCE: Fizika metallov i metallovedeniye, v. 17, no. h, 1964, 631-633 

| 
TOPIC TAGS: forromagnetiam, surface property, rare earth, magnotic moment 


1 

| 

| ABSTRACT: ‘The possible existence of antiferromamotic or paramagnetic crystals 
whose surface layer is ferromagnetic is discussed; such would be the case if there 

were uncompensated magnetic moments at the surface, The particular case of helical. 

structure (structure type of rare-earth metals) is considered, with the-axis of 

‘ the helix assumed perpendicular to the surface and the spins directed along the 

| surface. The angle between the directions of the average values of spins in 

| adjacent layers is @ (neglecting surface effects). Considering only the inter. 

‘action between nearest and next nearest neighbors, the exchange energy is 
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| where o ig the angle between the spins of the k layer and those of the k + 1 
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"ACCESSION NR: APL034067 : 
' layer, Ny 4s the manber of unit cells in a layer perpendicular to the helix axis, 
S is the spin per cell, 1, > 0 and I, ¢ 0 are the parameters of the exchange inter~ 


action, and the thickness of the sheet is na, a being the lattice constant in the 
‘ direction of the helix axis, Minimizing EB over all 0 results in a system of n-l | 


coupled homogeneous equahtont, the | solution o which is sought in the form: | 


Assuming HX, CCL 8 finite-ditterenc | equation for X is written from which 
, ; Gym ay cit ga@ tek caf: f ; 
“age ge Ot! Mfor a-lpkonf., 


acct “sno 
where ike Tee and o% © era ‘Thus, for sufficiently smal? 9, the | 


| surface effects strongly distok the helix near the surface, and the distortion 
| docreases exponentially with depth, A rough calculation shows that the uncompen- ae 
| sotod magnetio moment per unit surface area can reach 3°10°4 erg/gauss for O~0.1, | 
Orig.e art. hass 18 equations. ry 
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| AUTHOR: Ginzburg, Ve.,Le 


' TITLE: Secondary electron component of cosmic rays and the spectrum of general 
galactic radio emission : 


SOURCE: Astronomicheskly zhurnal, v. 41, no. 3, 1964, 430-445 


{ JOPIC TAGS; astrophysics, cosmic ray electron component, cosmic ray, galactic 
radio emission, radio emission, Galaxy, Interstellar space, galactic halo, super= - 
nova, interstellar gas, synchrotron radiation : 
‘2 s § v 
ABSTRACT: The authors computed the energy spectrum and spatial distribution of 
secondary electrons forming at the time of nucleor Interactions of cosmle rays In | 
the interstellar gas. The motion of electrons In Interstellar space is considered 
as Isotrople diffuston. Synchrotron, Compton and Ionization losses of etectron | 
energy are taken into account. The authors also computed the Intensity of the ae 
synchrotron radiation of secondary electrons. This | Egnslty is appreciably less , 
(by at least two orders of magnitude for wavelengths Ag) m) tha the observed 
; value. It therefore follows that the general galactic radio emission Is generated =~ 
| by primary electrons which enter Interstellar space from certain sources tin a F 
jcdtet onary model, from the envelopes of supernovae). There Is a discussion of 


rammed on one. a | 
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TITLE: On the dispersion relations for the refraction and absorp- 
tion indices 


SOURCE: Zhurnal eksper, 1 teoret. fiz., v. 46, no. 1, 1964, 243-253 


TOPIC TAGS: dispersion relations, anisotropic medium, refractice 
index, absorption index, electrodynamics, macroscopic electrody- 
namics, dielectric tensor, plasma, magnetoactice plasma 


ABSTRACT: This work 1s mainly a continuation of the woric of one of 
the authors (V. L. Ginzburg) to which many references are given, 
particulary to two articles by V. M, Agranovich and V. L. Ginz- 
burg (UFN,v. 76, 643, 1962 and v. 77, 663, 1962). Dispersion rela- 
tions for the complex index of refraction in electrodynamics are 
considered, It is pointed out that the transition from dispersion 
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TITIE: Superconductivity of electrons 4n surface levels 


SOURCE: Zhurnal ekeper. 1 teoret. fine, ve 46, no» 2, 1964, 397-398 


C urface electra, 
TOPIC TAGS: superccnductivity surface supercanductivity, s 
surface electron state, surface electron level, Cooper effect, Cooper pairs, 
metal supercenductivity, @ielectric superconductivity 


: The question is raised whether the Cooper rhenanenca (Phys. Reve, 
Se sr 1189) is possible for surface electrons (sear at egrets es 
levels) which, as pointed out by Ie Ye. Tamm (Physe Z8. Sowjet reno aoe ; 
733), can be localized a crystal surfaces. It is pointed spy eS 
actiea Heniltcaion ean be fomulated also for the tvo~Linensional caso, tise 
negative value for the daterncticn canstent cannot be aera ie 
electrons then pass into 46 superconducting state. The possi fe coat oe 
surface superconductivity is also considered. for dlelectrics. Petia pl 
& magnetic field on surface conductivity is qualitatively cas ° 
ext. has: 5 formulaie 
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TITLE: Gamma and xeray radiation associated with galactic and 
metapalactic coamic rays 


SOURCE: Zh. aksper. 1 teor. fiz., ve 46, now 5, 1964, 1865-1879 


TOPIC TAGS: gamma ray, . x7"Tay, cosmic ray,. rnalactic cosmic raye. 
relativistic electron, interstellar pas, interpalactic pas 


ABSTRACT: The intensity of y-rays produced as a result of various » 
interaction processes between cosmic rays (including the electron 
component) and the interstellar and intergalactic pas, or between 
cosmi¢: rays and thermal radiation is calculated. It is shown that 
the main contribution to the yrray intensity is from the scattering 
of relativiatic electrons by thermal photons, although y~rays from 
the decay of g-mesons and electron bremsstrahlung may also be impor= 
tant. Comparison of calculations with experimental data indicates 
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that the intensity of the electron component of cosmic rays in the 
‘Metapalaxy is at leant onetand=a-half or two orders smaller than that 
din the Galauy, The region of ultrahigh menergy electrons which 
could yield synchrotron x-rays and produce atmospheric showers with 
an anomalously small number of mesons fa discussed. Orin. orl. host 
49 formulas, 1 figure, and 2 tables. 
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AUTHOR: Ginzburg, V. lep-Kurnosova, L. Vs; Razorenov, L. A.; Fradkin, M. I. 
TITLE: Investigations of the nuclear component of cosmic radiation performed 


SOURCE: Uspekhi fizicheskikh nauk, Vs, 82, no. 4, 1964, 585-647 


TOPIC TAGS: cosmic tay, satellite measurement, space probe, cosmic ray — 
charge distribution, cosmic ray flux, cosmic ray energy spectrum, solar 
cosmic ray, primary cosmic radiation, nuclear active component, elec~ 


tron positron component, galactic cosmic ray 
: | 
ABSTRACT: This review summarizes results of measurements of cosmic-ray particle 
fluxes, cosmic-ray energy spectra, and intensity variations of the cosmic-ray , ‘.-. 
components. performed by tha authors with satellite-barne equipment and reported | 
in various publications (Geanagnetizn i aeronaniya, v. 2, 193, 1962. Iskust- 
venny*ye sputniki. zemli, no. 2, 70, 19583 no. 5, 20, 1960; no. 8, 87, 1961; no. 12, ... 
16, 1961; noo Gey 131, 1961; no. 12, 31, 1961; no. 15, 66, 1962. J. Phys. S0ce 
_Japan v. 17, Suppl. A-IL, 315, 1962. Izv. AN SSSR ser. fiz. v. 26, 782, 1962). 
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‘The experimental results are compared with the data by others, In addition, same 
_problems and possibilities of cosmic-ray research outside the earth's atmosphere 
‘and magnetic Field are also discussed. The advantages and limitations of satellite ; 
‘and rocket studies are briefly enumerated. Qertain features of Cerenkgy counters, 
which provided the bulk of the information, are discussed. Difficulties in the com 
“parison of the results of different researches -and the effect of the solar- 

‘activity cycle and of the individual solar flanes are extensively dealt with. The 
isorrelation with solar radio emission is also discussed in connection with the 
‘electron-positron companent of cosmic radiatior, The section headings are: 
‘Introduction. I. Investigation of the nuclear canponent of cosmic rays with Soviet 
‘satellites and space probes. 1. Procedure. 2. Chemical composition of cosmic rayS, | 
‘Fluxes of different nuclear groups and their energy spectra. 3. Variations of the 
“flux of the nuclear cosmic-ray composant and nuclei of solar origin. II. Use of 
‘satellites and rockets to study primary cosmic radiation. 4. Nuclear component 
‘of galactic cosmic rays. §, Solar cosmic rays and high-latitude cutoff, 6. Elect~ 
ren-positron ecnpcnent of ccemic rays. Bibliography. Orig. art. has: 31 figures, 

15 tables, and 6 formulas. 
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TITLE: On the radiation mechanism of galaxy 3C 273-B 
SOURCE: AN SSSR, Doklady*, v. 154, no, 3, 1964, 557-560 


TOPIC TAGS: extragalactic, radiation source 3C 273-B, metegalactic 
object, optical radiation, bremsstralung, luminosity, Compton loss, 
free-free transition, bound-free transition, relativistic electron, 
photon, visible frequency 


ABSTRACT: The extragalactic radiation source 3C 273-B, identified 
a5 an emissive star-shaped object of the 12th magnitude (M. Schmidt, 
Nature, 197, 1040/1963/), 18 one of the recently discovered new 
types of metagalactic objects. ‘The exceptionally high luminosity 
and irregular changes in the brillance of that galaxy are indica-~ 
tive of an unusual nature of the radiating object. The latter is 
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probably a "super star" rather than a cluster of stars, but the 
word "galaxy" is used here for want of a better term. It would be 
interesting to find out whether the continuous optical radiation 
from the galaxy 3C 273-B is due to magnetic bremsstralung. The 
optical radiation of galaxy 3C 273-B is not polarized, and could 
therefore easily be characterized also as non-magnetic bremsstralung. 
A contrary assumption would of course be wrong inasmuch as magnetic 
bremsstralung can, for a number of reasons, be completely depolariz-— 
‘ed. If the radiation from the object is of a braking nature (free- 
free and bound-free transitions), it cannot be considered as black 
body radiation in view of its spectral characteristics. Although 
the possibility of the bremsstralung nature of the mentioned radia- 
tlon is not excluded, the spectrum of the other star-shaped extra- 
cmon sources makes such a hypothesis considerably less probable 


in the opinion of I. Shlovskiy). Orig. art. has: 11 formulas and 
1 table, 
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“TITLE: On Magnetic Fields cf Collapsing Masses, and the Nature of Superstars 
SOURCE: AN SSSR. Doklaly*, v. 156, no. 1, 1964, 43-46 


‘moPT2 TAGS: superstar, collapsing protostar, superster magnetic field, general 
relativity theory, cosmic x ray, cosmology, cosmic radio Wave 

ABSTRACT: The author points out thet the observation of a protester (a gas cloud 
with a mass of many million times that of the gun) in on advanced stage of , 
collapse will he difgricult, 1 not impossibic, Decause of t: rease of surface 
and the curvature of Licht waves. Therefore, one ; r other phenomena 
that might be connected wita a collapsing superstar, such as © sagnetic field. A 
magnetic fLell exietding beZore the collapse, may be expected to be preserved 
‘during the collapse Lf a pousonable electroconductivity of the medium is assuxed. 
‘The presence of a magnetonphere may cause & noticeable Zeeman splitting of spectral. 
lines and 4 rotation of thu plane of polarization of radio waves. Particles in 
this field will. be the sourve of electromagnetic waves in the radio, optical, 
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| TITLE; 2einary couponent! oe cosmic rays 
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.vanty koanict 1st, Yakut ak, 1962, Kosmichaskiye lucht 1 problemy 
kosnofietkt (Cosmte rays and problems in cosmophysics) ; 
Novosibirsk, Redixdat Bib, 
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frequent in cosmic rays than in nature. Difficulties involved in measurements 
of fluxes of the different groups of nuclei are described. High-altitude ex- 
periments definitely indicate the presence of lithium, beryllium, and boron 
nuclei (20-30% of the quantity of heavier nuclei) in the primary component of 
cosmic rays in the vicinity of the earth. Findings concerning the electron- 
positron componerit of cosmic rays are discussed, and the chemical composition of 
solar cosmic rays is considered, Differential energy spectra of protons and 
nuclei and their hardness spectra are analyzed, On the basis of the body of 
data accumulated thus far it is now possible to state that not only protons, 
but also multiply-charged nuclei are accelerated on the sun; however, this 
mechanism of particle acceleration is still unknown, and several such mechaniams 
may exist, Orig. art. has: 14 figures and 3 tables. 
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TITLE: Some problems and perspectives in the investigation of primary cosmo raye” 


‘SOURCE: Yaesoyumneya konferenti’ ke kosmicheskogo prostranctva. Hosodts 
1965. Issledovaniye icosms “(Space research); trudy konferentall. 
““Yioscow, Ind-vo Nauka, 1965, 486-501 


TOPIC TAGS: cosmic rays gamma ray, X Tays solar activity, antiparticle 


‘ANSTRACT: Problems associated with the investigation of primary cosmic rays and 
gamma rays are presented in a three-part report. Part I deals with the proton- | 
nucleus component of the cosmic rays, Part II covers the electron-positron component 
‘and Part III discusses cosmic gamma- and Although the proton-nucleus 
‘component of primary cosmio rays has been studied quite completely, @ group of 


problems still remains unanswered. Eight such problems disoussed in Part I are: 
interval below 100 Mev/ 


4) energetic speotra of protons and nuclei in the ener 
inuoleon, These spectra are represented by the form NE) g1.8, 2) The relation- 
iship between fluxes of different nuclei groups (L, M, H) in the energy range 55 to 
(foe nucleon, which is still not well know. 3) Isotopic components of primary 
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‘cosmic rays. This would require the measurement of three independent parameters 
such as db /dx, E, and po. 4) The presence of high speed antiprotons generated by | 
‘the interaction of ooemla rays with interstellar media. Some measurements place the. 
percent composition of antiparticles at 0.23%. 5) The verification of the presence | 
‘of superheavy nuclai, 2 > 30. 6) Eatimates of the time rate of change of the fluxeg 
‘in primary nuclei components which have their origin either in solar burste or in; 
modulated galactica coamia rays. These intensity variations should be recorded 
‘continuously, outside the torreatrinl atmosphero. 7) Intensity gradients of cosmio 
rays in the solar ayatem as evidenoed by data from Pioneer-5 and Mariner-!- 8 
Anisotropy among particle fluxes of low, near-threshold energies. Two similar 
iprobleams are diseusned in Part Il. Here the flux and energy spectra of primary 
‘cosmic ray electron- positron components are analyzed first, where data are show to 
be rather ecant. Next, the relationship between positron and electron fluxes is 
considered by measuring the charge composition of the primary cosmio rays. In Part 
III, calculation resulta of expected Y- and x-ray intensities from important 
‘galactic sources art considered. The y-ray generation is attributed to processes 
such ap O.meson decay; bremsstrahlung radiation of relativistic electrons and 
‘poaitrons, and Gompton ‘~rayé by the scattering of photons on x-ray electrons. 


‘Experiments indicate I yf? 50 Hev) 3 365% 1074 photone/om”/seo/stere which is 


on expaoted galactic estimates. Thies then implies y-rays of 
jCord 2/3 ne ; Ce ee 
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TOPIC TAGS: _Primary cosmic ray, galaxy ,cosmology, astrophysics 

: \% 

ABSTRACT: itecent literature on the astrophysical aspects of cosmic ray physics is 
reviewed and some related questions, particularly that of the origin of cosmic rays, 
are discussed. Advances in astronomy and radiorgstronomy in the past decade have 
attracted attontion to the possible cosmological significance of cosmic rays. Cosmic 
rays, for example, might serve as a mechanism for carrying off the energy released 

in the gravitntional collapse of stara or galaxies. There is convincing evidence that 
the energy denaity of cosmic raya is much less in metagalactic space than in our 
Galaxy. Argunents to the contrary by G.R.Burbidge and F. Hoyle (Proc. Phys Soc. ,84 | 
141 (1964) are specifically criticized. Most of the galactic cosmic rays, therefore, 
must be of galactic origin. The electron component of the primary cosmic radiation 
has been shewn to arise mainly from the direct acceleration of electrons rather than 
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ts 
from meson decay. ‘The stationary model of cosmic ray origin given by the authors 
(Proiakhozhdeniye kosmicheskikh luchey, Izd. AN SSSR, 1963), according to which 
most cosmic ruys originate in supernovae, has not encountered any difficulties but 
cannot be regarded aa proved. There 1s no convincing evidence that an explosion of 
the nucleus of our Galaxy has occurred in the past 109 years. The explosions ob- 
served in M82 and NIC 5128 do not indicate that such explosions are probable in our 
Galaxy, for M 82 and NGC 5128 are not spirals and differ considerably from our Galaxy 
It hag been argued that if all cosmic rays originated simultaneously, the relati- 
vistic particles would have travelled farther and encountered more interstellar 
matter than the low-energy particles, and would therefore contain e larger fraction 
of light nuclei, whereas auch observational evidence as exists indicates that the 
higher enerty socmig rays have a smaller fraction of light nuclei. This argument is 
not decisive, however, because the high-energy cosmic rays may have travelled through 
regions in which the density of interstellar matter is less than in those through 
which the low-energy cosmic rays passed. It may be possible soon to determine 
whether the cosmic ray intensity was significantly greater some 10° years ago than 
now by investigating meteorites as proposed by the authors (Proc. Internat. Conf. 
Cosmic Rays Jaipur, 3 301 (1964); Izv. AN SSSR. Ser.fiz. ,28,1910 (1964}; Astron.zh. 
41,430 (1964). Although the authors do not see any real arguments in favor of a non~- 
atationary model for the origin of cosmic rays in the Galaxy, they agree that further : 
investigation of this matter 1s justified. Orig.art. has 2 formulas and 1 table 
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i ABSTRACT: A brief historical review of cosmic-ray research is given. It is prema 
4n the 1955-57 period a new era in cosmic-ray research began, i.e., a study o a | 
origin of cosmic rays and the relationnhip between the variations of eae sar 

i electromagnetic phenomena in interplanetary space, in the radiation belts o Be earth 
and of the planets, The significance of the new space-physics aspect of cosmic ge 

i resoarch igs stressed in conjunction with the launching of artificial satellites an 
space rookets. Ne. Ke Sranelation of abstract/ 
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Apevaacea the fens povolution dn antrencyy, Polivwad by a raydu pwocende Gl tie 
acience, occurred in 1610 when Gulileo obsvrved Lie sky for the firrt vine witn an 
- emaed eye. This cpened up the optical era in astronowy. foo seconc revol 
! 4n 1945 waon optical astronony becano universal. Now, twenty yoars after tals 
revolution, six new branches of astronomy have been developed: astconony of 
quency Waves; X-ray and gamma-ray astroncny; gtucy of 
astronomy from sateilites in visible, infrared, and ul 
using gatallites (Geey photo graphing +he Moon and Mars from short distance 
caption of neutrinos (they pass throug tho Sun and Earth in email but aete 
ancunts).« Thoae Lew methods have already yielded significant resuits. Tae a 
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of new techniques 036 pliminated tne disadvantage of the gual] angular roconution of 
raifofrequency ustronony and made its angular resolution even greater tasr that of 
optical astronony. This is Gone by three natkods: the use of yaciofrequency interfere 
notry (placing several long-wave tolescopes at largo distances from caca otner]}, Use 
of overlapping the sources of radiofrequency-wave radiation oy the Spon, anc gcinviida- 
tion twinkling of very small radiation sources. A punber of gimificant aLswveries 
vere nade in 195 baged on now astronomical methods, Tae small source, especially 
ul on long waves, Was wigcoverod by the British (and confiraes in tie USSx) is 
supernova star, tho envelope of which expancod at too rata 
ig a remnant of the supernova gvare 
Other important discoveries 
‘ made in 1965 inc among then tie 35-9 
quasar, waica in moving away from Sof Light, 
| and a most spectacular discovery © 
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TEXT: The quality of measuring equipment can be estimated by 
the formula «= I/W , where [I is the desired information and wW 
is the energy consumed during measurement leading to the recovery 
of information. the problem consists of calculating 1 and deter- 
mining the conditions for which 4 iS a maximum. ‘The measured 
system is in the form of material particles which are either 
Stationary or mobile. It is found in the case of stationary par- 
ticles that: 1) the quantity of energy required for measuring the 
position of a finite number of particles in an enclosed volume is 
independent of the number of particles and is directly proportional 
to the quantity of the resolution elements in volume; 2) for a 
known number of particles in the observation volume the information 
per unit of energy is a maximum when the number of particles n_ is 
approximately equal to the overall number of the resolution elements 
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N in the volume; 3) if any number of particles from 0 to N 

is equally probable, the information per unit energy decrenses mono- 
tonically with increasing N from 1 - 1/2 bit; 4) af a probability 
distribution p(n) is given, where O¢@ nN. and its maximum occurs 
at nen, , the information is a maximum for \ Slightly smaller 
than en. In the case of moving particles, the measurement is 
effected by equipment producing probe pulses of duration '... and 

a period TG. Two cases are possible. In the first case, the 
character of motion of the particles is not known and each of the 
particles can be found in any of the N_- elements contained in the 
volume under observation. ‘fhe measurements are conducted for this 
case in the same manner as that used for the stationary particles. 
In the second case the particles can appear only in a portion 

Ny @&N of the volume under observation and the maximum time during 


which the particles romain inside the volume is known (T). Now, 


the analysis shows that there exists an optimum measurement period 
when a minimum energy is necessary for securing the required 
information; the optimum period decreases with increasing velocity 
of the particles. secondly, the gain due to the correct choice of 
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parameters of the measuring equipment increases with the number 
of particles passing through the volume under observation. 
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ABSTRACT: A method for determining average electron concentration by the 
deviation of a beam in a plasma-containing slot antenna was investigated theoreti- 
cally and experimentally. A formula for average electron concentration is 
developed for the case of a discharge tube that is also a metal cylindrical wave- 
guide. The formula was experimentally verified by a metalecoated (Ar, 0.09-mm 
Hg) tube with a longitudinal slot which acted as a directional antenna. Tabulated 
data showa good agreement between the values of electron concentration measured 
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by the author's method and those measured by the conventional Langmuir's probe 
method. Orig. art. has: 4 figures, 14 formulas, and 2 tables. 
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A methced ds proposed to somute the alrectivitys pattern of diane antennas 
With beam centing onan eduetronic dijital Computer. 
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